Text S1

The Huang-Ferrell model is based on the following enzymatic reactions [26]:
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aq kl
——— KKK-El — > KKK* + E1 (1)

(05} k2
—— KKK*-E2 —> KKK + E2 (2)

as kS
——— KK KKK* — > KK-P + KKK* (3)

a k4
—— s KK-P-KKPase — > KK + KKP'ase (4)

a ks
. KK-P. KKK —— » KK-PP + KKK* (5)

a ke
. KK-PP-KKPase — > KK-P + KKP'ase (6)

ay k?
—— K-KK-PP —> K-P + KK-PP (7)

as k8
——— K-P:KPase ——> K + KP'ase (8)

a ko
———~ K-P.KK-PP — > K-PP + KK-PP 9)
dg

a9 klU
K-PP - KP'ase ——> K-P + KP'ase (10)
dio

We model the cascade using the following DAE system consisting of 15 ODEs and 7 algebraic

equations.
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= ai[KKK][E1] — (d; + k1)[KKK - E1] (11)

= }y[KKK - E1] — ay[KKK*][E2] + do[KKK* - E2]

—a3[KKK*|[KK] + (k3 + d3)[KK - KKK*]

—a5[KK-P][KKK*] + (ks + ds)[KK-P - KKK] (12)
= ay[KKK*|[E2] — (dy + k) [KKK* - E2] (13)
= a3[KK|[KKK*] — (ds + ks)[KK - KKK*] (14)
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d
p [KK-PP - KKP'ase]

ks [KK - KKK*] — a4 [KK-P][KKP'ase]
+dy[KK-P - KKPase] — a5[KK-P][KKK"]
+d5[KK-P - KKK*] 4 kg[KK-PP - KKP'ase]

a4 [KK-P|[KKP'ase] — (dy + kq)[KK-P - KKP'ase]
a5[KK-P][KKK*] — (ds + ks)[KK-P - KKK*]

ks [KK-P - KKK*] — ag[KK-PP][KKP'asc]
+dg[KK-PP - KKP'ase] — a7[KK-PP][K]
+(dr + k7)[K - KK-PP] — ag[K-P][KK-PP]
+(dg + ko) [K-P - KK-PP]
as[KK-PP][KKP ase]

—(dg + k¢)[KK-PP - KKP'ase]

SK-KK-PP] = a7 [K|IKK-PP] — (d; + 7)[K - KK-PP]
d
Z[KP] = e[ - KK-PP] — as[K-P] [KP'ase]
+dg[K-P - KP'ase] — ao[K-P][KK-PP]
4 dg[K-P - KK-PP] + kyo[K-PP - KP'ase]
d
%[K—P - KP'ase] ag[K-P][KP'ase] — (dg + kg)[K-P - KP'ase]
d
SK-PKK-PP] = agK-PJ[KK-PP] ~ (dy -+ k) [K-P - KK-PP)
d
SK-PP] = Jg[K-P - KK-PP] - a10[K-PP|[KP'ase]
+d1o[K-PP - KP'ase]
d
%[K—PP - KP'ase] a10[K-PP][KP ase] — (dio + k10))[K-PP - KP'ase]
0 = [KKK]+ [KKK*] + [KKK - El] + [KKK* - E2]
H[KK - KKK*] + [KK-P - KKK*] — KKK,
0 = [KK]+ [KK-P] + [KK-PP] + [KK - KKK

+[KK-P - KKK*] + [KK-P - KKP'ase]
+[KK-PP - KKP'ase] + [K - KK-PP]
4[K-P - KK-PP] — KK

0 = [K]+ [K-P] + [K-PP] + [K - KK-PP]
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K-P - KK-PP] + [K-P - KP'ase]
K-PP - KP'ase] — Kyt
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E1] + [KKK - E1] — Elg
E2] + [KKK* - E2] — E2,

KKP'ase| +
KP'ase] +

+ [KK-P - KKP'ase] + [KK-PP - KKP'ase]

— KKPase

[K-P - KP'ase] + [K-PP - KP'ase] — KP'aseq



